What is Claimed is 



[cl] 



[c2] 
[c3] 

[c4] 

[c5] 

[c6] 



A micromachined device, comprising: 
a substrate; 

an insulation layer formed over at least part of the su6strate^rfid 
a silicon layer formed over at least part of the insulation laver, the silicon 
layer including a silicon structure that is at least/partiallyihermally 
isolated from the substrate by a gap in the jns'iHation 
wherein a surface of the substrate under/fie gap in /he insulation layer is 
substantially unetched. 

The micromachined device of claim 1 , Wherein the substrate is made of silicon 

The micromachined device of clairp / ^wherein tfy/sNicon layer is a single 
crystal silicon layer. 





The micromachined device y of claim 3, wherjein the insulation layer is made of 
silicon dioxide. 

The micromachined device of claim 1 ,/frherein the silicon structure is a thermo- 
optical switch. 

The micromachined device of claim 6, wherein the thermo-optical switch is a 



ich 



Mach-Zehnder switch 



[c7] 



Ic8] 



]J A method for fabricating a micromachined device, comprising: 
forming a substrate; / 

forming an insulation layer over at least part of the substrate; 

/ 

forming a silicon layer over at least part of the insulation layer; 
forming a silicoystructure in the silicon layer; and 

forming a gap in the insulation layer that at least partially thermally 

/ 

isolates the srficon structure from the substrate, 

wherein a surface of the substrate under the gap in the insulation layer is 
maintained substantially unetched. 



The method of claim 7, wherein forming the gap in the insulation layer 
comprises removing a portion of the insulation layer with an etch that does not 
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affect the substrate. 



[c9] 



[clO] 



J 

y 



[ell] 




The method of claim 8, wherein forming the substrate comprises forcrfing a 
silicon substrate and removing the portion of the insulation layerj i/with an etch 
that does not affect silicon. 

The method of claim 7, wherein forming the substrate con>{5rises forming a 
substrate of a first material, forming the insulation layer/comprises forming a 
layer of a second material, and forming the gap in th^nnsulation layer 
comprises removing a portion of the insulation lay/r with an etch that is highly 
selective between the first and second materials^ 

The method of claim 10, wherein removing /portion of the insulation layer with 
an etch that is highly selective between tfre first and second materials comprises 
removing a portion of the insulation layer with an etch having a selectivity of 
about ^20:1 o/greater. 



[cl 2] \J The method of claim 7, wherein forming the substrate comprises forming a 

substrate of silicon, forming the insulation layer comprises forming a layer of a 
dielectric material, and forming the gap in the insulation layer comprises 
removing a portion of the/insulation layer with an etch that is highly selective 
between the dielectric material and silicon. 

[cl 3] \j The method of claim/7, wherein forming the substrate comprises forming a 
substrate of silicon' forming the insulation layer comprises forming a layer of 
silicon dioxide, arid forming the gap in the insulation layer comprises removing 
a portion of the insulation layer with an etch that is highly selective between 
silicon dioxide and silicon. 



[cl 4] \J A methocf for fabricating a micromachined device, comprising: 
forming a substrate; 

forming an insulation layer over at least part of the substrate; 
forming a silicon layer over at least part of the insulation layer; 
forming a silicon structure in the silicon layer; and 
forming a gap in the insulation layer without affecting a surface of the 
substrate underlying the gap. 
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[cl 5] ^ The method of claim 1 4, wherein forming the gap in the insulation layer/ 

comprises removing a portion of the insulation layer with an etch thaj/aoes not 
affect the surface of the substrate underlying the gap. 



[cl 6] v The method of claim 1 5, wherein forming the substrate composes forming a 

silicon substrate and removing the portion of the insulatioi/layer is with an etch 
that does not affect silicon. 

[cl 7] The method of claim 14, wherein forming the substrate comprises forming a 

1 substrate of a first material, forming the insulatior/layer comprises forming a 
layer of a second material, and forming the gap/in the insulation layer 
comprises removing a portion of the insulation layer with an etch that is highly 
selective between the first and second materials. 



k [cl 8] The method of claim 1 7, wherein renting a portion of the insulation layer with 



an etch that is highly selective between the first and second materials comprises 
removing a portion of the insulajaon layer with an etch having a selectivity of 
about\20:l or greater. 



bj [cl 9] V"TTie method of claim 1 4, wKerein forming the substrate comprises forming a 



between the dielec fric material and silicon. 



^16 

substrate of silicon, forming the insulation layer comprises forming a layer of a 
dielectric material, and/forming the gap in the insulation layer comprises 
removing a portion o( the insulation layer with an etch that is highl y select ive 
lx\i 

j i 

[c20] - The method of ^laim 1 4, wherein forming the substrate comprises forming a 
substrate of silicon, forming the insulation layer comprises forming a layer of 
silicon dioxide, and forming the gap in the insulation layer comprises removing 
a portion off the insulation layer with an etch that is hi ghly s elective between 
silicon dioxide and silicon. 
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